roRwrrS-iJw) us oepajitmei^ of comm»ce latent and TiiAoeMAJuc office 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 

CGNCERKTNG A FILING UNDER 35 U.S.C. 371 


ATTORNETS DOCKET NUMBER 

361.03^ 


*-» 0 m rt,iv^/%i ivjr« rf\j \it Known, sec s/ LrK 151 

10/088159 


INTERNATIONAL APPLICATION NO 

PCT/DEOO/02362 


INTERNATIONAL FILING DATE* 

July 18, 2000 


PRIORITY DATE CLAIMED 

September 9, 1999 



2002 



VACUUM HOLDING DEVTCE 



APPLICANT(S) FOR DO/EO/US 

Harald RISTAU 



Appiicanl herewith submits to the United Stales Designated/Elected OfTicc (DO/EO/US) the following items and other information: 
J ■ O This is a FIRST submission of items concerning a filmg under 35 U S.C 371 

2. This is a SECOND or SUBSEQUENT submission of iicms concerning a filing under 35 U SC. 371 

3- fX] This express request lo begin national exammation procedures (35 U S C 371(f)) at any time rather than delay 

' — ' examination until the expiration of the applicable lime limit set in 35 U S.C. 371(b) and PCT Articles 22 and 39(1) 

4. I I A proper Demand for International Preliminary Examination was made by the I9lh month from the earliest claimed pnorjty date 

5. [X] A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

a. [X) is transmitted herewith (required only if not transmined by the International Bureau). 

b. Q has been transmitted by the International Bureau. 

c. Q IS not required, as the application was filed in the United States Receiving Office (RO/US) - 

6. (x] ^ translation of the intcmaiional Application into English (35 U.S.C 371(c)(2)). 

7. Q Amendments to the claims of the International Application under PCT Article 1 9 (35 U S C. 37 I (c)(3)) 

a Q arc transmitted herewith (required only if not transmitted by the Iniemalional Bureau), 
b Q have been transmmcd by the International Bureau. 

have not been made; however, the time limit for making such amendments has NOT expired. 

d. have not been made and will not be made. 

8. Q A translation of the amendments to the claims under PCT Article 1 9 (35 U S C 37 1 (c)(3 )). 

9. [3 An oath or declaration of the inventor(s) (35 U.S C. 37 1 (c)(4)). 

10. Q A translation of the annexes to the International Preliminary Examination Report under PCT Article 36 

(35 U.SC. 37Uc)(5)) 



Items 1 


11 


□ 


12. 


□ 


13. 






□ 


14 


□ 


15. 


□ 


16. 


0 



A FIRST preliminary amendment 

A SECOND or SUBSEQUENT preliminary amendment. 



16. [2 Other items or information: Drawings (2 sheets) 

International Prellinlnary Examination Reoort in German 

w/ Amended Claims (4 sheets) and Amended Drawing (one s 
Amended Claims (4 sheets) and Amended Drawing (one sheet 
w/ English Translation 



aeet) 
) 




/ TU/ U8ol Dr7pr-p/nF.nn/n?^62 



, H,,*- H,..*' fr::n 



^21 The following fees are submitted: 
BASIC NATIONAL FEE (37 CFR 1.492 (a) (l)-(5)): 
Neither international preliminary examination fee (37 CFR 1-^82) 
nor international search fee (37 CFR l.445(aX2)) paid to USPTO 

and International Search Report not prepared by the EPO or JPO SI 000.00 

International preliminary examination fee (37 CFR 1.482) not paid to 

USPTO but International Search Report prepared by the EPO or JPO S860,00 

International preliminary examination fee (37 CFR 1-482) not paid to USPTO 

but international search fee (37 CFR 1.445(a)(2)) paid to USPTO S710.00 

International preliminary examination fee (37 CFR 1.482) paid to USPTO 

but all claims did not satisfy provisions of PCT Article 33(1 )-(4) 5690.00 

International preliminary examination fee (37 CFR 1.482) paid to USPTO 

and all claims satisfied provisions of PCT Article 33(1H4) SIOO.OO 

ENTER APPROPRIATE BASIC FEE AMOUNT = 



I Surcharge of SI 30.00 for furnishing the oath or declaration later than (^20 O 
months from the earliest claimed priority date (37 CFR 1.492(e)). 



CLAIMS 



Total claims 



[independent claims 



NUMBER FILED 



■20 = 



-3 = 



NUMBER EXTRA 



{multiple dependent CLAIM(S) (if applicable) 



CALCULATIONS PTO USE ONLY 



$1000.00 



SIOOO.OO 



RATE 



X S18.00 



X S80.00 



S270.00 



TOTAL OF ABOVE CALCULATIONS - 



i-i Applicant claims small entity status. Sec 37 CFR 1.27. The fees indicated above 
I LJ reduced by 1/2. 



- SUBTOTAL = 

Processing fee of S130.00 for furnishing the English translation later than □ 20 Q 30 
months from the earliest claimed priority date (37 CFR 1.492(0). 



TOTAL NATIONAL FEE = 



I Fee for recording the enclosed assignment (37-CFR 1.21(h)). The assignment must be- 
accompanicd by an appropriate cover sheet (37 CFR 3.28, 3.3 1). S40.00 per property + 



TOTAL FEES ENCLOSED = 



$1000.00 



$1000.00 



'SIOOO.OO 



Amount to be 
refunded: 



.charged: 



PTO FORM 2038 for $1000.00 is- enclosed. ' . . , ^ 

a. iL!>wui^4l.^Am^ftf-.4& J te-cover^abQve-fecfi-ifr-cncj^scd. 



b. I — I Please charge my Deposit Account No, 



in the. amount of.$ . 



to cover the above fees. 



A duplicate copy of this sheet is enclosed. 



c. O The Commissioner is hereby authorized to chaw any additional fees which.may be required, or credit any 
overpayment to Deposit Account No. 02-227^ . A duplicate copy of this sheet is enclosed. 

d. O: Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card 
information should not be included on this form. Provide credit card information and authorization on PTO-2038. 



NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 
1.137 (a) or (b)) must be filed and granted to restore the application to pending status. 

SEND ALL CORRESPONDENCE TO: 



Bierman^ Muserlian and Lucas 
600 Third Avenue 
New York, NY 10016 




20311 

PATENT .TRADEMARK OFFICE 



r/ — 



SIGNATURE 

Charles A. Muserlian 



NAME 

19,683 



R_EClSTRATION NUMBER 



FORM rrO- 1390 (R£V 11.2000) p«tje2of2 



I 



361.034 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: : 
Harald RISTAU : 

PCT/DEOO/02362 : PCT Date: July 18, 2000 

Serial No. : : 

Filed: Concurrently Herewith : 

For: VACUUM HOLDING DEVICE : 

600 Third Avenue 
New York, NY 10016 
March 13, 2002 

PRELIMINARY AMENDMENT 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Please amend this application as follows: 



IN THE SPECIFICATION: 



Page 1, before line 1, insert 



— This application is a 371 of PCT/DEOO/02362 filed July 
18 ,--2000. — 



IN THE CLAIMS: 



Claim 3 (amended) The vacuum holding device (1) according to 
claim 1 wherein the connection between the vacuum chamber (5) and 
the external environment has a conical, spherical or hemispherical 
bearing surface (8) to accommodate the valve (9) . 
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Claim 4 (amended) The vacuum holding device (1) according to 
claim 1 wherein at: least in the regions in contact with the bearing 
surface (8) , the valve (9) consists of a rubber elastic material. 

Claim 5 (amended) The vacuum holding device (1) according to 
claim 1 wherein one part of the means for producing a detachable, 
substantially gastight coupling from the upwardly directed opening 
is a surface. 

Claim 6 (amended) The vacuum holding device (1) according to 
claim 1 wherein the detachable, substantially gastight coupling is 
formed by a rubber seal between the surface and attachment of the 
device to produce a vacuum. 

Claim 7 (amended) The vacuum holding device (1) according to 
claim 1 wherein the surface (12) for attaching the device to 
produce a vacuum is directed to the contact surface (14) of the 
vacuum holding device (1) . 

Claim 8 (amended) The vacuum holding device (1) according to 
claim 1 wherein the vacuum holding device (1) has a holding 
receptacle for the equipment holder. 

Claim 9 (amended) A method for securing a vacuum holding 
device (1) by means of an apparatus for producing a vacuum 
according to claim 1 to a contact surface (14) comprising: 
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- positioning the vacuum holding device (1) on a contact 
surface (14) , 

- producing a detachable, substantially gastight coupling 
between the outwardly directed opening of the vacuum 
holding device (1) and the piston suction pipe (13) , 

- producing a vacuum in the vacuum chamber (5) by 
withdrawing the suction piston (28) from the piston 
suction pipe (13) until the suction piston (28) passes an 
upper opening (26) and 

- removing the apparatus for producing a vacuum. 

Claim 12 (amended) The vacuum holding device (1) according to 
claim 10 wherein the strip or rod-shaped extension of the valve (9) 
is elastic in order to hold the valve in the bearing surface - 

Claim 13 (amended) The vacuum holding device (1) according to 
claim 10 wherein the seal (15) is a flat seal made of elastic 
material. 

Claim 14 (amended) The vacuum holding device (1) according to 
claim 1 wherein the seal (15) is a flat seal made of an elastic 
material. 
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REMARKS 

The amendment, is submitted to insert reference to the PCT 
application and to remove multiple dependency from the claims. 



Respectfully submitted, 
BIERMAN, MUSERLIAN AND LUCAS 



arles A. MuserlianT* 



Charles A. HuserlianT^lQ , 683 
Attorney for Applicant (s) 
Tel. # (212) 661-8000 



CAM:sd 

Enclosures: Marked-Up Version of Specification and Claims 
Return Receipt Postcard 
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MARKED-UP VERSION OF^'M^ttKMo^ fOf'WUl 5 9 

Vacuum holding device JC13 Rec'd PCT/PTO 1 4 MAR 2002 

This:, application is a 371 of PCT/DEOO/02362 filed July 18, 2000. 
The invention relates to a vacuum holding device with a 
vacuum chamber and valve for permanent holding to surfaces 
substantially impermeable to gas. 

Vacuum holding devices such as suction-cup fastenings are 
inherently known. Conventional suction-cup fastenings have 
a suction cup which is made of an elastic plastic material 
and should ensure an airtight seal between the suction cone 
and a smooth, gas-impermeable contact surface, e.g. a 
bathroom tile. The vacuum required for the adhesive action ^ 
in the suction chamber is produced by pressing the plate- 
shaped suction surface onto the contact surface whereby air 
escapes from the suction chamber and a vacuum is produced 
by means of the restoring force of the elastic material. If 
necessary, surface adhesion forces are also involved in the 
adhesive action. 

Also known are suction-cup fastenings which allow easy 
removal of the suction-cup fastening from the contact 
surface, where by means of a seal to be opened, the vacuum 
in the suction chamber is raised by equalising with the 
ambient pressure. For this purpose US 5,511,752 proposes a 
cap mounted displaceably on a suction cup wherein the 
sliding or lifting of the cap brings about the opening of 
the suction chamber to the outside and an inflow of ambient 
air. The vacuum responsible for the suction action is 
removed, which releases the suction cap. 

US 5,553,837 also discloses a vacuum holding device for 
workpieces which has vacuum chambers and airtight-closing 
seals to the bearing surfaces in order to hold workpieces 
tightly on surfaces by application of vacuum by means of a 
connection to a vacuum pump or to release them again by re- 
establishing normal pressure. 
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A vacuum holding device (1) with apparatus 

\proiiucinq a vacuum, wherein 

\ 
\ 

- Lke vacuum holding device (1) and the apparatAis ^for 
p.CO^cing ci vacuuixi are constructed in two Mrts and 
can detached and coiuiecLed substanticlly gastight 
by pos.v^oning/ 



wherein 'zhe via^uum holding device has: 

- a v;=ir))i]Tn chambe*^ {5) which is ope^r in the direction 
of a contact s\nrT>^G. (14)^ 

- aa op€ining as theN^end of a /connection from the 
vacuum chamber to theNext erna ^nvl ronm^nt (7), 

- a valv© (9) which en^urea^ gastight closing and 
openin-g of the connectionXfefetween the v^icuum chamber 
(5) and the external envi/tonment (7) , 

. - meana for producing /a deiSachable ^lubstant ially 
gastight coupling be/twccn thcV outwardly directed 
opening and a devico/to produce G>yacuuni. 

characL:eiiat=id in Lh^t 

- the vacuum handing device (1) has a 6ecl\{15) which 
seals the /vacuum chairtber gastight agci\4ii»L the 
contact su/tace (14) towards the outsider 

and the apparatus for producing a vacuum has 



- a p/ston suction pipe (13) which has op<mings at the 
fce^inning (24) and at the end of th*=i suction path 
(26) • 
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The vacuurir-4=w3Li4i^ device j^J^^^,,.jf^>rrrr^^ to Claim 1, 
cha.cacte;ri3od i^i^^^^^^^^^^ ccnstructed as 

sub^t^J^^HrtfTlycoriicalr aphcrical orTTDiftiaEherical . 

The vacuum holding device (1) according to o n o of . th e 
^jrejULliiiij clalmo, — ehariict^rxgi^a i n that the connection 
tietween rhe vacuum chamber (5) and the external 
environment has a conical, spherical or hemiaphfc;j:iL;al 
bearing surface («) to accoiwnodate rhe valve (9), 

I ^^^^ 

The varnnm holding device (1) according to . 0110 of the 
procc^inj ^Irit^'^, — ch a.raGt &jf i5ed — ±ft — feh a t^, at least in 
the regions in contact with the bearing surface (8), 
the valva (9) consists of a ruhh^^ir elastic: material. 

Tho vacuum holding device (1) according to .o n n nf thn- 
-p^occding — ^1niT"f^j i __ -^- ^ --i^nr^nrir^ — i« — fctet one part of 
the nieana for producing a detachable, jjubstant ially 
ga5 tight coupling from the upv/ardly dix^.ctsd opening 
ii> a surface. 

The vacuum holUiuy dtivice (1) according t o u>nQ of the 

pre coding elaiing -y ty hci ^ acteriaed io fehat- the' 

detachable, substantially gaatiyht coupling is formed 
by a rutber seal between the surface dad .iLL^ichment of 
th€- device to produce a vacuum. 

Th€i vacuum holding device (1) according to -^iie ul LhL 
P^.r^gH-i nq ri a± ntfu — e hflract^is&d — ifi — that the surface 
(i::) for attaching the device to produce a vacuum is 
di:i:©ctec parallel to the contact surface (14) of the 
vacjuu^ holding device (1) . 

Tho vacuum holding device (1) according to a i i o uf the 
][^«^i:::4^ding — claliiu, — ■c h - arQctoriood — ^ — tb^t the vacuum 
holding device (1) haa a holding reoeptacl© for the 
equipment holder. 
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9. A method for securing .ifete^ vacuum holding device (1) by 
means of an apparatus for producing a vi^ciium according 
to rtfii:^ :S?!^ljhe p re ceding _ £l^ing to a contact surface 
£14), Q haraeteriood b y - 

- podiLloning the vacuum holding device (1) on a 
contact aurldut; (14) , 

- producing a detachulJltJi substantially gastight 
coupling between the outwardly dlLecLei opening of 
the vacuum holding device (1) and the pi.aton aucLlun 
pipe il-i] , 

- producing a vacuum m the vacuum chcmber (5) by 
withdrawing the auction piston (28) trcm the piston 
suet Inn pipe (13) until the auction piston (2H) 
passes an upper opening (26) and 

- removing the apparatus for producing a vacuum. 

IGs. A vacuum holding device (1) , wherein the v^Kf^inTn 
riolding device has: 

- a vacb^w chamber (5) which is open in^i^he direction 
of the coHtact surface (14) ^ 

- an opening cX. the end of a connection between the 
vdciiuiii chamber ahd the exterpral envircni"ient (7)/ 

- ^ valve (9) whlcl^Ssen5J>«:^ gastight closing and 
cpenlng oi the coxiiiecUibtd between the vacuum chamber 
(5) and the extern^a enviroh^ieaU (7) and 

- means for prjpducing a cieta^sliable subatanLldlly 
gastight conning between the oti;i;wardly directed 
opening aiW an apparatus for producingNi vacuum, 

- the A-^vri (9) is constructed as substantially 
cio^plical^ spherical or hemispherical and \s,,^^ 

P^^ho connection berwe<=»n the vacuum cha Tiber (5) ^and 
y^ t,ha eyternal environment has a conical, 5;phftrical or 
^ hemispherical bearing surface (8) to ac 2omiriod'ate the 

valve (9), 
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la^racterised in thai", 

the vQCtnitn holding device h^s ^^^-^sal (15) which 
cXosea the '^^ra^um chambep-^-^stight towards nha 
oaLiidti against th^^-^qopklict surface (14) and 
- the vdilvtj (9) ^sit^ri^ doVf^jjarda ao a et^iip or rod. 

11. The vacT^jifrT^holciing device (1) accorttl^ig to Claim 10, 
chaj^^ct^erxsecX thau at the end of the rts^ip or rod 
"^ere is at least one support^ pLei:ex.cibly in rlx^ f arm 

of at least one pin or wedge. 

12. The v^if^ni3Tn holding device (1) according to Claim 10 ..^^ 
11*. cha-actftrV^^ '^-'" "^^^^ the strip oc rod-shaped 
ajctensiori of the v?i1va (9) is elastic in order to hold 
the valve in the bearing surface. 



13. Tho vacuum holding device^^^^U^ acc:ording to Q.n Q -er^ 
Claim:f 10 JLa — 12, charnrtnr-i ffpH — In — tJ=H^i" the aeal (15) 



IS 



a flat ocal made of ©lastic material. 



14. The vacuum holding dovicc-j (1) according to <r> n<a ^-f . 
Claiin:/ 1 Sf — G^^ mmL^t^^ l^ <; ;>d Ij'i th ^^ the seal (15) is 
a Hat aeal made of on elastic material. 
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Vacuum holding dgvigg^ 

The invention relates to a vacuum holding device with a 
vacuum chamber and valve for permanent holding to surfaces 
substantially impermeable to gas. 

Vacuum holding devices such as suction-cup fastenings are 
inherently known. Conventional suction-cup fastenings have 
a suction cup which is made of an elastic plastic material 
and should ensure an airtight seal between the suction cone 
and a smooth, gas -impermeable contact surface, e.g- a 
bathroom tile. The vacuum required for the adhesive action 
in the suction chamber is produced by pressing the plate- 
shaped suction surface onto the contact surface whereby air 
.escapes from the suction chamber and a vacuum is produced 
by means of the restoring force of the elastic material. If 
necessary, surface adhesion forces are also involved in the 
adhesive action. 

Also known are suction-cup fastenings which allow easy 
removal of the suction-cup fastening from the contact 
surface, where by means of a seal to be opened, the vacuum 
in the suction chamber is raised by equalising with the 
ambient pressure. For this purpose US 5,511,752 proposes a 
cap mounted displaceably on a suction cup wherein the 
sliding or lifting of the cap brings about the opening of 
the suction chamber to the outside and an inflow. of ambient 
air. The vacuum responsible for the suction action is 
removed, which releases the suction cap. 

US 5,553,837 also discloses a vacuum holding device for 
workpieces which has vacuum chambers and airtight-closing 
seals to the bearing surfaces in order to hold workpieces 
tightly on surfaces by application of vacuum by means of a 
connection to a vacuum pump or to release them again by re- 
establishing normal pressure. 



DE 40 13 747 or WO 97/11282 disclose how the suction action 
of a suction cup is produced by means of a hand pump 
connected securely to the suction cup or is re-established 
again in the event of pressure loss. 

The afore-mentioned embodiments either do not allow any 
permanent holding on especially rough surfaces or they have 
such complex structures that they cannot be manufactured 
easily and at low cost. 

The object of the invention is to overcome known 
disadvantages from the prior art and provide an alternative 
to adhesive or plug fastening which is of similar permanent 
•strength, can also be removed easily and without damage to 
the surfaces and does not have the disadvantage of 
conventional suction cups, of adhering only to very smooth 
surfaces and not permanently. 

The object is solved according to the invention by a 
vacuum holding device 1, which has: 

- a vacuum chamber 5 which is open to a contact surface 14, 

- a seal 15 which closes the vacuum chamber gas-tight from 
the outside towards the contact surface 14, 

- an opening as the end of a connection between the vacuum 
chamber and the external environment 7, 

- a valve 9 which ensures gas-tight closure and opening of 
the connection between the vacuum chamber 5 and the 
external environment 7 and 

- means for producing a detachable, substantially gastight 
coupling between the outwardly directed opening and a 
device for generating vacuum 13. 

Preferred embodiments are the subject of the subclaims. 

The vacuum holding device is preferably made of plastic, 
e.g., of an impact-resistant plastic such as ABS and is 
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also designed as preferably round or oval in relation to 
the contact surface. 

The connection between the vacuum chamber and the external 
environment is preferably constructed in the form of a dome 
having a conical recess at the upper end in the form of an 
outwardly opening conical, spherical or hemispherical 
bearing surface to accommodate the valve. 

The valve is also constructed as conical, spherical or 
hemispherical according to the bearing surface of the dome 
in order to ensure reliable seating. The valve tapers 
towards the vacuum chamber. It acts as a suction/sealing 
•valve. The valve is preferably held, if necessary under 
pre-tensioning, in the bearing surface using an elastic 
means such as an elastic strip or rod or a spring which can 
be part an integral part of the valve. 

The dome is preferably constructed so that it forms a stop 
for the end of the elastic means, e.g. the valve can be 
constructed so that it initially tapers spherically, hemi- 
spherically or conically downwards and extends further 
downwards in a strip or rod fashion. At the end of the 
strip or rod is a support which can be constructed in the 
form of one or several, preferably two spaced pins or a 
wedge . 

The valve consists of a rubber-elastic material, at least 
in the regions in contact with the bearing surface, so that 
the valve is reversibly deformable at least in the upper 
spherical, hemispherical or conical region, e.g. under the 
action of forces such as can be exerted with the fingers. 

The seal which closes the vacuum chamber gastight towards 
the outside against the contact surface is preferably a 
flat seal made of an elastic material, if necessary 
provided on one side and/or on both sides with compensating 
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ribs. The elastic material preferably exhibits an optimised 
hardness and elasticity in relation to the contact surface. 

The apparatus for producing the vacuum is preferably a 
manual, i.e., hand-actuated^ piston suction pipe which has 
openings at the beginning and at the end of the suction 
path. The piston suction pipe has a piston pull rod with 
built-in tension holding device and also a suction piston 
which is preferably made of elastic material such as rubber 
and is sealed against the suction pipe, for example, using 
sealing lips. In order that the piston suction pipe can 
also be used in the vertical position, the lower opening of 
the suction pipe can be also be connected at an angle to 
the detachable coupling. If necessary, the piston suction 
pipe can also have, centrally at the lower opening, a 
retaining device for the valve, perhaps a dome, which 
prevents the valve from being lifted out of the receiving 
surface by the suction action of the piston suction pipe. 
The device for producing the vacuum and the vacuum holding 
device are constructed in two parts. 

According to a preferred embodiment, the vacuum holding 
device is positioned on the contact surface and the piston 
suction pipe with a seal located at the lower opening is 
placed on the coupling surface under a slight supporting 
pressure. By withdrawing the piston pull rod from the 
suction pipe, the valve is slightly raised from the pre- 
stressing and the atmosphere still present is largely 
extracted from the vacuum chamber. At the instant when the 
suction piston passes the upper opening, which is 
preferably formed by the pipe itself still open at the top 
in the cross-section, the conical/spherical valve is 
pressed against its bearing surface by the pre-stressing 
and the pressure difference now built up, and closes the 
vacuum chamber airtight against the external pressure. When 
passing the upper opening, it is important that a large 
quantity of ambient air enters the suction piston at once 
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so that the valve of the vacuum holding device closes as 
quickly as possible as a result of the sudden change in 
pressure. The correct handling of the piston suction pipe 
can be monitored by a loudly perceivable "plop" when the 
piston pull rod is withdrawn from the suction pipe. 

The vacuum holding device can easily be removed from the 
bearing surface by opening the valve. The valve is opened 
by deforming or moving it by lateral pressure e.g- with the 
finger, wherein a connection is established with the 
external environment and pressure equalisation is brought 
about between the ambient pressure and the vacuum chamber. 

All substantially air-impermeable base materials such as 
ceramic, earthenware, plastic-coated woods, glass or metal 
surfaces are suitable for applying the vacuum holding 
device. In particular, even for rough structures no holes 
or other insertion of screws or nails which damage the 
holding surfaces is required for a permanent hold. The 
vacuum holding device according to the invention allows a 
reversible and disturbance-free attachment. 

According to a further embodiment of the invention, at its 
upper side facing away from the holding surface, the vacuum 
holding device has a device configured as a receptacle 
which can, for example, accommodate equipment or holders 
for accommodating objects. The receiving device can be 
designed so that it can accommodate a wide range of 
accessories in the sense of a system. 

The receiving device is preferably designed as swallowtail- 
shaped, wherein the connection is made by pushing onto the 
narrower side of the swallowtail. 

The upper side can also be designed so that it allows the 
possibility of a screw fastening by constructing, for 
example, on the upper side a thread, a hole or some other 
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receptacle for a screw fastening. The screw fastening can 
be used to accommodate a hook. 

In an embodiment not according to the invention, the vacuum 
holding device can also be used as a single-point fastening 
by screwing a screw through the dome into the holding 
surface. Twisting of the vacuum holding device can be 
prevented by the flat seal which is present. The vacuum 
holding device sits securely and free from rotation on the 
holding surface. 

The vacuum holding device can be used for example, in the 
household, in motor caravans, sailing boats, motor yachts, 
•on high-quality wainscoting, in fair construction or in 
medicine, possibly in operating theatres, especially in 
those areas where no screwing or sticking can or may be 
used. 

The object of the invention is explained in greater detail 
subsequently with reference to the drawings. 

Figure 1 shows the vacuum holding device from above. 

Figures 2 and 3 show the vacuum holding device in a side - 
view (Figure 2) or from below (Figure 3) . 

Figure 4 shows a section through the vacuum holding device 
along the line A-B. 

Figure 5 shows the piston suction pipe placed on the vacuum 
holding device. 

The vacuum holding device 1 has on its upper side a holding 
receptacle 2 for the equipment holder in a swallowtail 
shape. On the short, upwardly directed side 3 of the 
holding receptacle there is pushed on the equipment holder 
which is securely anchored by pushing downwards in the 
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direction of the long side 4 of the swallowtail-shaped 
holding receptacle 2. The vacuum holding device 1 is 
constructed such that it is substantially round wherein the 
outer wall of the vacuum chamber 5 extends downwards in a 
plate-shaped fashion. At the centre is shown the dome 6 to 
produce a connection between the vacuum chamber 5 and the 
external environment 7. The dome 6 has a cylindrical shape 
in the downward direction and a round, substantially 
hemispherical opening extending outwards in the upward 
direction which forms the bearing surface 8 for the 
spherical valve 9. The bearing surface has a circular 
groove 10 which provides an airtight seal with the other 
surface of the spherical valve. The circular surface 12 
directed parallel to the contact surface 14 and^ if 
necessary, the upper and/or lateral outer upper edge 11 of 
the dome, form sealing surfaces to produce a detachable 
airtight coupling with the suction pipe 13. 

The vacuum chamber 5 extends downwards towards the contact 
surface 14 in a plate-shaped fashion. The airtight closure 
of the vacuum chamber to the contact surface is 
accomplished by a flat seal 15 which is inserted circularly 
in a receiving surface 16 at the edge 17 of the vacuum 
chamber. The flat seal can, if necessary, have ring-shaped 
grooves 18 on both sides. 

The dome 6 is constructed so that it is guided downwards in 
a pipe shape until just above the bearing surface. This has 
the advantage that during the formation of a vacuum 
yielding contact surfaces cannot bulge excessively upwards 
and are retained by the lower end of the dome 19. As a 
precaution there are slits 20 located at the lower end of 
the dome 19 which ensure that, during the production of a 
vacuum, the vacuum chamber can be sufficiently well 
evacuated even if the contact surface is upwardly bulging. 
The dome also has on its inside a projection 21 which is 
constructed so that it fixes the valve sphere with an 
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elastic extension 22 and a pin- or wedge-shaped support 23 
in the bearing surface 8 under elastic stress by means of 
the upper edge of the support 23. 

The upper and lateral outer upper edge 11 of the dome and 
the circular surface 12 located beneath it, directed 
parallel to the contact surface 14 form, as it were, 
sealing surfaces to produce a detachable airtight coupling 
with the piston suction pipe 13- The suction pipe to 
produce a vacuum is also constructed as a piston suction 
pipe which has openings at the beginning and at the end of 
the suction path. The lower opening of the suction pipe 24 
is closed by a seal in the form of a circular rubber 25. 
The upper opening is formed 2 6 by the suction pipe open at 
the top. The piston suction pipe also has a piston pull rod 
27 with built-in tension holding device and a suction 
piston 28 which is preferably made of elastic material such 
as rubber and is sealed against the suction pipe with 
sealing lips 29. 

The upper edge of the dome can be closed by a cap 30 which 
can be removed, for example, by inserting a screwdriver 
head in an outlet or projection 31 in the cap itself or in 
the surface 12. The cap also has the effect of pressing the 
elastic valve through the inner surface of the cap cover 
into the bearing surface 8 of the dome, providing 
additional sealing . 
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List of reference symbols 

1 Vacuum holding device 

2 Holding receptacle 

3 Short side of holding receptacle 

4 Long side of holding receptacle 

5 Vacuxam chamber 

6 Dome 

7 External environment, outside 

8 Bearing surface 

9 Valve 

10 Circular grooves of. bearing surface 

11 Outer upper edge of dome 

12 Surface 

13 Piston suction pipe 

14 Contact surface 

15 Flat seal 

16 Receiving surface 

17 Edge of vacuum chamber 

18 Annular grooves of flat seal 

19 Lower end of dome 

20 Slits in dome 

21 Projection in dome 

22 Elastic extension 

23 Pin- or wedge-shaped support 

24 Lower opening of suction pipe 

25 Circular rubber 

26 Suction pipe 

27 Piston pull rod 

28 Suction piston 

29 Sealing lips 

30 Cap 

31 Outlet 
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CLAIMS 

1, A vacuum holding device (1) with apparatus for 
producing a vacuum, wherein 

- the vacuum holding device (1) and the apparatus for 
producing a vacuum are constructed in two parts and 
can be detached and connected substantially gastight 
by positioning, 

wherein the vacuum holding device has: 

- a vacuum chamber (5) which is open in the direction 
of a contact surface (14), 

- an opening as the end of a connection from the 
vacuum chamber to the external environment (7), 

- a valve (9) which ensures gastight closing and 
opening of the connection between the vacuum chamber 
(5) and the external environment (7), 

- means for producing a detachable substantially 
gastight coupling between the outwardly directed 
opening and a device to produce a vacuum. 

characterised in that 

- the vacuum holding device (1) has a seal (15) which 
seals the vacuum chamber gastight against the 
contact surface (14) towards the outside, 

and the apparatus for producing a vacuum has 

- a piston suction pipe (13) which has openings at the 
beginning (24) and at the end of the suction path 
(26). 
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2. The vacuum holding device (1) according to Claim 1, 
characterised in that the valve (9) is constructed as 
substantially conical, spherical or hemispherical. 

3. The vacuum holding device (1) according to one of the 
preceding claims, characterised in that the connection 
between the vacuum chamber (5) and the external 
environment has a conical, spherical or hemispherical 
bearing surface (8) to accommodate the valve (9) . 

4. The vacuum holding device (1) according to one of the 
preceding claims, characterised in that, at least in 
the regions in contact with the bearing surface (8), 
the valve (9) consists of a rubber elastic material. 

5. The vacuum holding device (1) according to one of the 
p2:eceding claims, characterised in that one part of 
the means for producing a detachable, substantially 
gastight coupling from the upwardly directed opening 
is a surface. 

6. The vacuum holding device (1) according to one of the 
preceding claims, characterised in that the* 
detachable, substantially gastight coupling is formed 
by a rubber seal between the surface and attachment of 
the device to produce a vacuum. 

7. The vacuum holding device (1) according to one of the 
preceding claims, characterised in that the surface 
(12) for attaching the device to produce a vacuum is 
directed parallel to the contact surface (14) of the 
vacuum holding device (1) . 

8. The vacuum holding device (1) according to one of the 
preceding claims, characterised in that the vacuum 
holding device (1) has a holding receptacle for the 
equipment holder. 
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A method for securing the vacuum holding device (1) by 
means of an apparatus for producing a vacuum according 
to one of the preceding claims to a contact surface 
(14), characterised by the following steps: 

- positioning the vacuum holding device (1) on a 
contact surface (14), 

- producing a detachable, substantially gastight 
coupling between the outwardly directed opening of 
the vacuum holding device (1) and the piston suction 
pipe (13), 

- producing a vacuum in the vacuum chamber (5) by 
withdrawing the suction piston (28) from the piston 
suction pipe (13) until the suction piston (28) 
passes an upper opening (26) and 

- removing the apparatus for producing a vacuum - 

A vacuum holding device (1), wherein the vacuum 
holding device has: 

- a vacuum chamber (5) which is open in the direction 
of the contact surface (14), 

- an opening as the end of a connection between the 
vacuum chamber and the external environment (7), 

- a valve (9) which ensures gastight, closing and 
opening of the connection between the vacuum chamber 
(5) and the external environment (7) and 

- means for producing a detachable substantially 
gastight coupling between the outwardly directed 
opening and an apparatus for producing a vacuum, 

- the valve (9) is constructed as substantially 
conical, spherical or hemispherical and 

- the connection between the vacuum chamber (5) and 
the external environment has a conical, spherical or 
hemispherical bearing surface (8) to accommodate the 
valve (9), 
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characterised in that 

- the vacuum holding device has a seal (15) which 
closes the vacuum chamber gastight towards the 
outside against the contact surface (14) and 

- the valve (9) extends downwards as a strip or rod. 

The vacuum holding device (1) according to Claim 10, 
characterised that at the end of the strip or rod 
there is at least one support, preferably in the form 
of at least one pin or wedge . 

The vacuum holding device (1) according to Claim 10 or 
11, characterised in that the strip or rod-shaped 
extension of the valve (9) is elastic in order to hold 
the valve in the bearing surface. 

The vacuum holding device (1) according to one of 
Claims 10 to 12, characterised in that the seal (15) 
is a flat seal made of elastic material- 

The vacuum holding device (1) according to one of 
Claims 1 to 8, characterised in that the seal (15) is 
a flat seal made of an elastic material. 

5K 
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(54) Title: LOW-PRESSURE HOLDING DEVICE 

(54) Bezeichnung: UNTERDRUCK-HALTEVORRICHTUNG 
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(57) Abstract: Hie inv^tion relates to a 
2Q low-pressure holding device (1) with a low-piessuie 

chamber (5) and a valve (9) for tiie pamanent hold 
on gas-impenneable surfaces (14). The low-pressure 
holding device is fixed to a supporting surface 
by means of a piston suction pipe (13) which is 
detachably connected to the inventive device. The 
low-pressure holding device can be provided with a 
receptacle for holding s^pliances (2). 

/ \v>wJ.w^.- Nfl^^H ''^ WL ..... i ■ (57) Zusammenfassung: Gegenstand der 

Eifindung ist eine Unterdruck-Haltevorrichtung 
(l)init Unterdruckkammer (5) 'und Ventil (9) zum 
daueihaften Halt auf gasundurchlSssigen ObOTflachen 
(14). Die Unterdruck-Haltevorrichtung wird mittdls 
eines mit dieser losbar varbundenen Kolbensangrohrs (13) auf einer Anlageflache festgesetzt und kann eine Anfeahme znr 
GerStehalterung (2) aufweisen. 
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